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unceasing concussions of a straining fore% capable of producing a 
permanent derangement in a small surface at every impression." 

As the tendency of time is undoubtedly to impair the efficiency of 
all sorts of trussing, and especially of those which--like girders trussed 
within their own depth--have very obtuse ~upportin~ angles; more 
extended experiments, and further observations, are necessary to set- 
tle definitively the question of strength, between beams trussed withir~ 
themselves with timber, and plain sticks of the same bearing, and 
scantling. 

In 1828, Mr. J. Condcr, soon after applying iti practice the suspen- 
sion truss oflwo a~gularpoinls, (see Fig. 1,) seems to have become 
satisfied that it was defective ; for he soon brought forward, as a great 
improvement, the idea of forming the truss with but one angular 
point, like Fig..3, inverted; and it will be remembered, that in our 
experiments we were unable to procure any benefit from the suspen- 
sion truss, until by the central bearing plate at a, Fig. 1, we had, iu 
effect, reduced that truss to one o f a  single angular point. 

In trussing a girder, the main object is to strengthen the weakest 
point--which is the centre of the beam--and as Barlow's experi- 
ments upon direct queen bolt trusses, and our own, upon inverted, 
or suspension trusses, ~d' lwo a~wular points, indicated that no ad- 
vantage was derived t?om either, when strained in the middle, we 
are s~rongly disposed to conclude, that whether the truss acts by ten- 
sion or by compression, it should (in most cases,) have but one angu- 
larpoint. 

In support of this view, the writer may state that he has seen a 
number of suspension trusses of two angular points,--attached to the 
girders of bridges,--which~ on close examination, indicated that they 
bore but little strain; whilst those with but one angular point, which 
he has had an opportunity of examining, seemed, in most eases, to 
be acting with much greater efficiency; this matter therefore seems 
to be of sufficient imi)ortanee to justify our soliciting to it, the atten- 
tion and consideration o{' professional men. 

.Philadelp]da, @r i l  28lh, 1842. 

I~0R TI~tl J0~ 'RNAL OF T H E  F R A N K L I N  I N S T I T U T E .  

Remarles on the I~judicious _Polic~j1)ursued in the Conslructio~ 
and Machinery of many Railroads in the United States. .By 
JoH~ C. TaAVTWIN~ Civil Engineer. 

[ co~wlz (v~  ~ao~ ~ A ~  316.] 

The argument is not admissible, that perhaps in ten or fifteen years) 
the business of the road may increase to such an extent as to pay a 
profit on its cost. I f  the engineer wishes to ascertain if this be ac- 
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ceptable reasoning, let him suggest it to the stockholders before the 
road is commenced~ a n d  I suspect he will find but few to acquiesce 
with him. 

But  I see the sceptical reader elevate his eyes in astonishment. 
,What," says he, " the  old flat bar!  light engines! heavy grades! 
Is it possible the writer expects his readers to subscribe to so antiqua. 
ted and exploded a creed as this? Even  supposing his road to an- 
swer very well at first, wi th  the limited business assigned to it, what  
will be done with it when the trade increases? Ours is a growing 
country, and the present business is no criterion to act on: in a few 
years it will have increased fifty, nay, a hundred per cent. ; what  is 
¢o be done then?" 

The answer readily suggests itself: if the business increases 100 per 
cent., put on four engines instead of two. "But ,  ah!" says the ob- 
jector, " there  I have you. Don't  you know that one heavy engine 
will draw a given amount  of freight at less expense than a greater 
number of light ones can ?"  I most assuredly do know this to be true 
in the abstract; and I know, moreover, that a blind adherence to this 
- abstraction," has nearly ruined more ra i l road companies than one, 
in the United States. Let  us illustrate this, also, by  an example. Sup- 
pose our $10,000 a mile road to be finished, and in operation; its lit- 
tle models daily steaming it modestly over the line, with their thirty 
tons gross; and the stockholders ammally pocketing their eight per 
cent. "net." This all does very well for a time ; but "ours is a grow- 
ing country," and soon the business on our road increases one hun- 
dred per cent. What  is now to be done, is the question. One heavy 
engine can take all our increased freight at one load, at an annual ex- 
pense for the maintenance., of but $ 5000; while on the other hand, if 
we employ two small engines to carry it, we incur an expense for 
maintenance of motive power,  of  some $ 9000 per annum. " H e r e  is a 
pretty piece of business," say the Directors; " w h y  did not our engi- 
neer foresee all this: here he has entailed on us an annual loss of 
$4000, at the very least. Did not experience, all the world over, 
show that raih'oads attracted new business to themselves? Did he 
not know that heavy engines were more economical than light ones? 
Did he not see that they were introducing them on all the English 
railroads? I towever ,  what  is done cannot be helped; we have been 
behind the age long enough: let us try to catch up with it at last; let 
us order a thirteen ton engine, or rather, as the business will certainly 
~eontinuc to increase, let us get a twenty ton one, at once." This is 
accordingly done; and the "fell destroyer,"  this ,,monstrum ho~'ren- 
alum ingens/' is trotted out. They  build a fire in h im;--he  s n o r t s ; -  
he s tar ts i - -he  is off. " A h !  this is something like; now we are up 
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with the age." But, alas ! in a few months things undergo a change. 
Rumors, faint at first, but gradually gaining strength~ reach the Di- 
rectors' ears, that something is going wrong on the road. An inves- 
tigating committee is appointed; they visit the road, o1" rather the 
spot where once it stood; for the road itself has vanished: it is 
" n o n  est." After a long and laborious investigation, assisted by 
several scientific and practical gentlemen, the committee report that, 
first of all ,--the bar was mashed into the timber ; - -and then-- the 
timber was mashed into the ground. They  moreover state their con- 
viction that the fiat bar has proved itself utterly unfit for railroad 
purposes ; and suggest that as tile Directors of the Liverpool and Man- 
chester railroad have recently found it expedient to adopt an edge 
rail, weighing seventy-five pounds to the yard, therefore a similar rail 
should be substituted for the miserable flat bar on their road. The 
heavy rail is accordingly ordered, and laid down. " N o w  we are 
certainly up with the Elnglish; we have as heavy engines as they 
have, and as heavy rails; therefore, the road must pay  well. We 
can carry sixty tons with our new engines, as easily as we could 
carry thirty with our old ones, and at very little more expense; that 
settles tile matter. If the road yielded eight per  cent. before, it must 
mlquestionably yield 16 per cent. now, with double the business: 
.:tlld tile exp(~t:ses of l rm~sportation only the same as original[2-." 

This certai~ly ]ool~s somewhat plausible; but it is found, notwith- 
standin~:~ that somehow or other the road now don't  pay at all. 
, 'What!  our miserable flat bar road, and tea-kettle engine, pay eight 
per cent., and our edge rail, and twenty to~l eng'ines, a losing concern? 
How does this happen?"  It happe~s thus: the road has now cost 
too much ; eiajht p(;r cent. on a road costing ~) 10,000 per mile, is but 
tbur per cent. ell oi1¢ eostit~g 820,00O per mile; and in our order to 
England, we omitted one very esser~tial item to the success o1: heavy 
rails and powerful engines, and that is, a }~eavy trade. Now,  had 
we, when our business increased 100 per cent., merely ptv,: ca  two 
more srnall engines, every thing wo~fld have worked very  well ; and 
the road would in ;l~is ease have yielded sixteen per cent ,  instead of 
eight. It is true, that two heavy engines could, at an expense of 
maintenatlee of" but .$10,000 annually, have done the work of the feur 
lig'ht ones, which cost annually, perhaps, ~ 18,000; but in order to 
save this difference of ,~S 8,000, we must have had a road proportioned 
to the heavy engines; and to secure this would probably require an 
expenditure, the interest on which woutd be many times greater than 
the ~ s,oo0 saved on tile engines. 

The tbregoing is, of course, but an imaeinary ease. Still it serves 
to illustrate the principle, or rather, w a n l o f  principle, on which far 



Injudicious _Policy in Constructing Railroads. 373 

too many  of  our railroads are now being constmcted~ all over  the  
Union. W e  see whole states falling into the error; indeed~ we are 
falling into it, nationally. 

I conceive that this mania  for the indiscriminate use of heavy  en- 
gines and rails~ has done more injury to the railroad cause, than per- 
haps any other single consideration that  has been brought to bear 
upon it: but "Duiee est desipere in Loco," appears to be the general 
motto, aad it is probably  useless to cry out against it~ No position 
can be more tenable, more absolutely palpable,  than that it is t rue  
economy to use the very heaviest engines, and best constructed road, 
that the business requires. But what  constitutes a heavy  businessin 
one case, m a y  be a very light one in another, and vice versa. The 
matter admits~ in almost every instance, of calculations sufficiently 
approximate to determine the class of road, and machinery,  that 
should be adopted;  and had this expedient been resorted to on all 
our railroads, we should probably not have  had a single one in the 
United States, yiehting ]ess than ten per cent. on its cost. 

I sincerely trust that I shall not be accused of disaffection towards 
permanent railways, au(l heavy engines; on the contrary, I repeat 
emphatically, that they should be as permanent ,  and as heavy,  as the 
business they are to accommodate can possibly justify. "What would 
we thinl~ of a company who should purchase the Great  Western 
s~eam packet, to ply hourly across the river at Philadelphia, with 
some live or ten passengers at a trip? Would we not pronounce 
them demented? And should they tell us that Philadelphia had gone 
on increasing so rapidly, and so regularly, for m a n y  years past, that 
they felt confident their mnnber  of  i)assengers would increase 100 
per cent. in ten or fifteen years more,  would that diminish our suspi- 
cions of their insanity? But  yet does it follow, because the Great  
Western would not be a profitable investment in this ease, that there- 
tbre she is not a fine sea vessel, and admirably adapted to carry on a 
lucrative business between England and America? Or does it fol- 
low, that hecause she was a losing concern when running between 
Philadelphia and the opposite shore of the river, that theretbre a f rs t  
rate s substatltial iittle steam ferry boat should not do an excellent bu- 
siness on the same route? 0r, lastly, suppose that  the engines of  the 
two boats, should be respectively converted into locomotives, for ac- 
commodating precisely the same limited amount  of  business on land, 
does that in any degree alter the case ? Is it not equally apparent in ei- 
ther instance, that the magnitude of the lrade, and not of the boiler, 
must be depended on as the great prims mover  of  the enterprise? I 
certainly should consider the engineer who  would advise the same 
character of  road, and machinery,  in every  ease, Nlly as deficient in 

VoL. III ,  3]) S~lttv, s .--No. 6 .~Juz~ ,  18~2. 32 
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judgment as the company who should convert the Great Western 
into a ferry boat. 

The remarks applicable to heavy engines, apply also to heavy cars. 
To diminish the weight of the engines, and still allow that weight to 
be exceeded by the cars, were evident impolicy. As before remark- 
ed, I should on our road, limit the weight on any one wheel, to one 
ton; and should, consequently, so proportion tile cars, as that when 
loaded they should not exceed that limit. 

We often hear the remark, nay, I presume that nine engineers in 
ten, throughout tile protbssion, will yield it their unqualified assent, 
that the power of an engine is less on the flat bar, than on the edge 
rail, by some twenty or twenty-five per cent. In slricljustice, I sus- 
pect there is no tbundatiml for this assertion. I doubt not that an 
engine adapted/.o lhe fiat bar road, wilt be found to exert  quite as 
much power on it, as on the edge rail;  but, unquestionably, if we 
place on it engines so heavy as to crush it, and deflect the timbers, a 
different result must tbllow. Indeed, it would net be diiSeult to con- 
ceive of an engine so heavy as to deflect the road to such an extent, 
as almost to deprive her of all locomotive power. 

2'he examples assumed in the ibregoing pages, have been taken at 
hazard, merely tbr the purpose of illustration; but so tilt as the char- 
acter of road, and engines, which I have suggested, are concerned, I 
am of opinion that they will be found in very numerous instances, 
prefcrable to light grades, heavy edge rails, and powerful engines; 
particularly on the sem'e of original expense. Roads buiIt after this 
plan, will not partake so much of an experimental character, as those 
involving greater outlays; and, moreover, they would be adequate, 
under proper management, to accommodate, with perfbet ease, far 
more trade than passes over half the roads in the Union. For  exam- 
ple, there are few of our roads doing a busitless as great as could he 
taken at two trips daily, irt each direction, by eight ten engines, over 
sixty feet grades. What  folly is it then in such cases, to double the 
cost of the road for easy grades, heavy rails, and powerl'ul engines? 
The arguments usually brought to bear against advocates for cheap 
roads is, that the business will soon increase to such an extent as to 
pay well on the cost of a first-rate road. This may be true in many 
instances, but there are more eases to which it is not applicable; for 
even admitting that the business did, in ten or twenty years, increase 
2oo or 300 per cent., it by no means follows, that even that amount 
would justify a first class road. 

The engineer is not left altogether to the exercise of  his discretion, 
or judgment, in the matter. It admits, as before stated, of an arith- 
metical determination, having the data of the probable amount of 
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trade that will be accommodated by the road. In collecting this data, 
he should shun alike, assumptions based upon the probable business 
of the road for the first day, or even week, or month, or year, Of its 
going into opera t ion;  and thus having in view the prospective re- 
sources at tile termination of the coming half century. 

I will here take occasion to remark, that more, both of time and 
skill, will bc required, to locate a railroad on the principles I have 
advocated, than on the ordinary plan. ~Vhen, as is usually the case,. 
the route is located, in great measure, with a view to long stretches of 
straight tines, easy curves, and light grades, the "modus operandi"  
is much less complicated, than when the engineer shall be obliged, at 
almost every step of his progress, to test his cuts, curves, &c., by the 
standard of justifiable expenditure. It is a very  easy matter for the 
engineer to draw a long straight line on his map, and then tell his 
assistants to run it out ~ but it will be somewhat more difficult to decide 
on that line, between the same points, that shall best subserve the pe- 
cuniary interests of the company. Iu the one case, the route may 
be located by miles ; in the other, it must be done almost by inches. 
Perhaps evm'y engineer will bear me out in the assertion, that the 
diifieulties of a proper locatiml must be inversely as the finances of 
the company, should this system be adopted. As before remarked, 
the present plan has but little, if" any~ reference to that'point. 

1 shall not attempt to follo~,v Mr. Ellet into those eases which he 
supposes, in which it may become advisable to assume grades, more 
nearly coincident with the natural surface of the ground, and to dis- 
penso with the use of iron rails altogether; using ears no heavier than 
a light barouche. I may, however,  be permitted, en passant, to ex- 
press my entire assent to his views it~ that particular. Many shm't 
branches, from great thoroughfares to watering-places, or to small 
towns, might be constructed, and made to pay well, could we but di- 
vest ourselves of our - s t e reo typed"  notions of what  constitutes a 
good railroad. Witness the railways laid in coal mines: there are 
none more serviceable ;-- there are none that pay be t te r ; - -ye t  they 
do not cost $ 2o,oo0, or $ 80,000, a mile; nor do they ever feel the 
weight of evetl a model locomotive, t t ow powerful an appeal do 
they make to us, to proportion the means to the end. 

I will now add some farther remarks in support of my views re- 
specting the location of a line of railroad; and again let me express 
the hope that I shall not be misunderstood as expressing my ideas of 
the best abstract line, but of the best paying line ;--not  that on which 
a load can be protSelled by the least expenditure of power, but by the 
least expenditure of money;~not that whose merits are apparent on 
the ground itself, but  which are evidenced forth resplendently, in the 
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countenances of the stockholders, as they button up their pockets, on 
dividend day. I am fully aware of the obloquy to wllich an engineer 
exposes himself, in lifting up his feeble, and almost solitary voice, 
against any of the prominent evils of" the day; and I am therefore the 
more desirous to be distinctly understood. 

On nearly all our railroads, of any length, there occur at various 
points, maximum grades, of from thirty to fifty feet to a mile. These 
grades limit the capacity of the engines; and one such occurring on 
a road, (unless additional power be employed at that point ,)does 
this quite as effectually as fifty would. Yet on the same road, we 
ahnost mfiversally (perhaps universally,)  see very great expense in- 
curred all along the line, to secure much lighter grades, even where 
somewhat heavier ones would have coincided with the natural sur- 
lace, and have involved little or no expense. This practice, al least 
lo the exlent lo which i t  is general@ carried, (for there are many 
exceptions,) I look upon as radically wroug. 

Undulations in the acclivities of a railroad, it is admitted, must be 
allowed to a certain extent;  but the precise limits of the expression, 
-certain extent," it is needless to say, have not been as yet defined. 
The application of the term must, of course, vary in each. separate 
road; and perhaps ils most litcrM interpretation, assanctioued by prac- 
tice, would be, "Such  as the engineer considers the nature of the 
ground to rcquire." This construction I should be willing to modify, 
by adding, "and the best interests of the company demand."  

Admitting then, lhal acclivilies mus t  etcher on the line, a/i'ecting 
the load of the engine, I am under the impression that the number  
of them may be increased greatly over what is customary; or, in oth- 
er words, that the graded surface may be made to conform much 
more closely to the natural one, than is generally done ; and that it 
would be to the interest of companies, were that system adopted. 
Under such circumstances, a succession of undulations, within limits 
not too restrictive of the speed of the engine, it. is well known would 
involve no loss of either time, or power, injurious in practice. 

It is true, that Robert Stephenson, Esq.,  Civil Engineer, in his re- 
port to the Directors of the London and Birmingham railroad com- 
pany, on the subject of undulatory railroads, objects that the varia- 
tions in speed attendant on Mternate ascents and descents, would 
create an irregularity in the intensity of fire in the engine, which is 
calculated to injure their boilers by frequent expansion and contrac- 
tion ; - -and he states, moreover, that the parts of an engine should 
be calculated tbr a certain degree of speed ; and that rate maintained 
as regularly as practicable while on duty, in order to secure the at- 
tainment of the most effective performance. He speaks, however, 
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with regard to the " u n d u l a t o r y  system," so called, of Mr. Badnall; 
and from one of his observations, I suspect that his remarks are not 
intended to apply to such rates of  acclivity as those I refer to; or to 
such as would permit the engine to start up them, with her load, 
fi'om a state of rest. For  he says, "Inconvenience would, in my 
opinion, result J~om not having the power to halt at any giveu point 
on the line of railway. This may be done, without inconvenience~ 
on a line of road not possessing inclinations beyond the power of 
the engine." Such inclinations, my suggestions, of course, do not 
embrace. 

This is, then, the only objection (if indeed it be one) that I have 
ever seen, that appears to militate against the adoption of a constant 
succession of short undulations. Should there be others, that have 
escaped my notice, I have little doubt but that they would be coun- 
tervailed many fold, by the saving of expense accruing from their 
adoption, on almost every road in the Union. Indeed, many of  our 
roads might, in my opinion, have been materially improved, by ap- 
plying the saving that would have been thus effcctcd, to the reduc- 
tion of their maximum grades. The profile of the road would, it is 
true, in this last case, present a greater numbe~" of undulations ; but 
both the time, and expense, of overcoming them, would be less than 
in their present condition. The increased f~teility of  drainage, in 
railroad of this undulating character, should be taken into considera- 
tion, in deciding on its adoption, or rejection. The draining of long 
level reaches, is, in some eases, a matter of considerable diffieulty. 
I doubt not, most of my professional readers can reeal instances in 
which this i~convenience could have been obviated, and a far better 
road-bed made at much less expense, by- the nse of moderate undula- 
tions, in which the acclivities need nothave  been one quarter so steep 
as the maximum grade. None but a very inexperienced cngineer 
would abuse this system, by so arranging his undulatmns as to create 
a eontmual variation in the speed of the engines, so considerable as 
to become a source of annoyance to either the passengers, or the en- 

gine-man. 
But there is, unfortunately, a very  powerful antagonistic prineip!e, 

subject to no laws of either science, common sense, or economy, that 
is too frequently brought to bear upon the grades, curves, &c., of  our 
railroads ; and that is, a puerile pride: a determination to have a hand- 
some road, at all events. We know that a succession of ascents, and 
descents, mars the beauty of a straight line most deplorably; and as 
the expense of the cosmetic is paid by the stockholders, and they are 
not aware of its precise amount, it does not matter so much to the 
engineer, if the road, in consequence of these superfluous embellish- 

" , 39* 
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ments, should happen never to realize any dividend. In this ease, 
~mbody e~rcr thinks of attaching censure to him: the road is very 
straight, and very level; and, in their opinicm, it follows that the en- 
gineer has done all that was in his power, to make the project suc- 
ceed. The amount of trade he, of course, cannot control; and the 
very fact of his having ruined one road, thus becomes his strongest 
plea for procuring the management of another. Had he made a road 
that would pay well, his professional character would probably have 
sufi'e~e4 an injury, from which it never would have recovered. Un- 
til the public,  therefore, as well as engineers, begin to view this mat- 
ter in its proper light, we cannot reasonably hope to see the proper 
,emedy applied. A long straight line is considered quite a stepping- 
stone, by oar aspiranls at'tot proli;ssional fame. It shows ibr itself; 
and speaks tbr itself; silently, but convincingly. A straight line, five 
or ten miles in length, creates more talk, and begets more honor, than 
a judicious curved route emdd possibly do; although the latter would 
have answered just as well, and have cost many thousands less. 
The public must learn, that in 
a safe criterion of merit. 

Another frequent source of 
railroads, is the attendance of 
from among the Directors, lo 

a railroad, as in women, beauty is not 

unnecessary expense in the location of 
a " Committee of Survey," appointed 
a.s.si.s.l lhe c~gincer in maki~w his lo- 

calion! Tile primary object of this committee, we are in charity 
bound to :suppose, is to prevent, 1)y their intuitive skill, too much use 
of the level and compass; at Icast, this is certainly all they ever do 
effect. These gentlemen are gencrall.v as innocent el' all knowledge 
of the principles of a location, as "the child unborn;"  and, by their 
twaddle, they soon torment the very l~fc oat of the engineer. Their 
questions, and remarks, must be listened to; and to do this is utterly 
incompatible with any attention to the location. This demands, at 
every step, the undivided observations of even the most skilful engi- 
neer; and admits of no diversion from the main object. Ttleretbre, 
after a few r~iles are located, the engineer, completely exhausted by 
his double duty, invokes all sorts of maledictions upon the committee, 
and determines upon the long-straight-line systmn, as the only relief 
li'om his misery, t ie starts his corps off at a tangent, through thick 
a.nd thin, for some object several miles distm~.t; and then he is al lei- 
sure 1o [aIl~. I le  is commended tin: his long straight lines ; the com- 
mittee tbr their vigilance ; and the stockholders pay the costs. 

Let Directors, if they must  appoint -Committees of Survey," give 
them instructions to remain  at home~ and let' ll~e, e)~gineer alone ; 
and further, it" he reports that he has finished his examinations, and 
surveys~ in an unprecedentedly short time, diszl~a.r.ge him, and procure 
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another to make a thorough and correct survey, They will general- 
ly save at least one-third of the costs of their grading by this process; 
It must be a long purse, that pays for a short survey. Although I 
have treated this last subject in a somewhat sportive manner~ i r i s  
nevertheless one worthy of the most serious consideration. Let  Di- 
rectors employ an engineer, in whom they can place unlimited con- 
fidenee for professional skill and integrity ; then give him his general 
instructions, if they have any to give ; and afterwards leave him en- 
tirely to himself in his operations. And especially let them, in their 
mercy, refrain from urging upon him their sons, nephews, and other 
"very  talented young gentlemen," as assistants. Let him choosehis 
own assistants; and let the Board abstain, most religiously, i~om any 
interference with them. They are the engineer's tools, by which he 
carries his plans into execution. No one else should meddle with 
them; to do so, will inevitably blunt their edge, and give to both the 
workman, and his employers, trouble and expense. I tarmony among 
the oilicers, is all essential to the proper t)rosecution of any projectl 
and the remarl, applies with peculiar tbree to works of internal im- 
provement. The ,~nginecr, if lie be lhc t<ind of lnau above supposed, 
will fi:,,cl himself identiticd with ttte work under his charge, ltis in- 
terest, his pride, his profl.,ssional character, arc all coneenmd in its 
success. No stockholder, no director, can possibly ibel that intensity 
ofititcrest in it, that lie does. Every effort he can make, will be 
brought to bear upon its successful accomplishment; but let once the 
1)ireetors begin to meddle with his operations: let them pass along 
the line, and give directions to his assistants, ov eomractors: let them 
evince any want of confidence i~t his integrity, and the charm is 
dissolved. Ills interest is chauged to disgust. His professional pride 
no longer sustains him, and inattention must inevilably tbllow ; and 
just so certainly as that happens, the work must sullbr. 

If  Directors could cousent to leave the principal management of 
the matter to the engineer, there can be no doubt, that in ahnost every 
instance, tie cotdd either prevent claims fbr land damages entirely~ or 
else reduce them to a very unimportant item. P, ut Io eflhct this, it is 
esscnlial tlmt he should act either alon% or through a discreet agent, 
who must be entirely in his confidence, and nlz&'r his co~ztrol. A 
sum sufiicieiit to defray the engineering expenses of the entire work, 
could thus be saved, in nearly every case ; but it can be done only 
through the eagineer; and not even through him, unless he be per- 
mitted to keep his own secrets, until the whole matter is arranged. 

It is not my intention to treat on the management, or condacting, 
of a railroad, after its completion. I will merely observe, that it is a 
great error to emrust it, as is almost universally do~m, to. men of very 
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limited information. The general agent of transportation, under 
whose direction the operations of the road are conducted, should be 
an engineer, of considerable attainments; although it is not necessary 
that he shouid be one of the first grade. The professional ignorance 
of most of the conducting agents of our roads, is a lamentable source 
of waste. Many of our unproductive works could be made profita- 
ble, by a change in that department alone. 

In conclusion, let me again earnestly request that no mis-construc- 
tion be put upon the fbregoing pages. There are many railroads in 
the United States, to which my remarks arc not at all applicable; 
but there are also many to which they are. Where there is ~ very 
heavy trade to be accommodated, I am in favour of easy grades, 
curves of large radii, heavy rails, and powerful engines. But in all 
cases, these traits should be combined only so t:ar as t/le i~leresls of 
lhe com2a'aies wi/ljusti~:g. I maintain that our engineers should 
construct their roads, with a view to pa~ting well, instead of looki~g 
well; and that in looking to England for precedents, they should ra-. 
thor apply the ~vrincil)les there developed, to our own case, than at- 
tempt to indulge in au imitation of" their splendid practice, when so 
doing must necessarily brmg rum upon those who embark their all 
in the enterprise. Nothing can be more evident, than that we have~ 
in ~mmerot~s instances, trauseended the limits between abstract and 
pr(zclic(d perti,'ction i~t our railroads. The tbrmer,as before remark- 
ed, is that in which the greatest load can be propelled, by the least 
power; the latt¢:r, i~1 which it can be done at the least ex]Je~zse. The 
expression, "a  good railroad," is a eompczralive one; we have erred 
all alol~g, i~i st ipl~osing it to be positive. It is to correct this evil, at 
least partially, that I have been induced, on the perusal or" Mr. :Ellet's 
pamphlet, to add nay exertions to his, by the publicatiou of these pa- 
ges. Being written on the spur of the moment, and ill the order they 
presented themselves, on reading his pamphlet, my remarks are, of 
course, crude and incomplete. The subject admits of milch enlarge- 
ment, and I hope to see it followed up in future numbers of the .lout- 
hal, by more vigorous pens than mine. In the meantime, I cannot 
do better than to recommend to those who wish to see it more ably 
handled than they have found it in this paper, to study carefully Mr. 
Ellet's judicious remarks, in the pamphlet alluded to. 

Tennessee, lZebruar~, 1842. 

Projected Water Works at JYlbanl/~ New York. 

We have been favored by W. McClelland Cushman, Esq., Civil 
Engineer~ with a copy of ~ recent report made by  him to the authori- 


